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pen accessAbstract Background: Elderly patients undergoing transurethral resection of the prostate
(TURP) may have preexisting cardiac or cerebral dysfunction. Maintaining hemodynamic stability
is essential. The objective of this study was to compare the anesthetic efﬁcacy and cardiovascular
stability of a subarachnoid injection of 7.5 mg hyperbaric bupivacaine at the level of T12–L1 to
15 mg hyperbaric bupivacaine injected at the level of L3–4 for elderly patients undergoing TURP.
Methods: Fifty patients undergoing TURP were enrolled. Patients were randomized to either of
two groups: Group I: Dural puncture was performed in the midline at the T12–L1 interspace.
7.5 mg of hyperbaric bupivacaine (1.5 ml of 0.5% solution) was then injected through a 16
gauge/26 gauge combined spinal–epidural by ‘‘needle through needle’’ technique. Group II: Dural
puncture was performed in the midline at the L3–4 interspace. Fifteen milligrams of hyperbaric
bupivacaine (3 ml of 0.5% solution) was then injected through a 25-gauge spinal needle. Demo-
graphic data, prostate size, volume of irrigation ﬂuids, hemodynamic parameters, block character-
istics, and complications were recorded.
Results: Demographic data, prostate size, volume of irrigating ﬂuids, complications and duration
of surgery were comparable in both groups.
Patients in Group I exhibited a more stable blood pressure and heart rate during the study time
period (P< 0.05).5555.
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96 A. AbdelmonemThe duration of sensory and motor blockade were shorter in Group I (P< 0.05).
Patients in Group II demonstrated a signiﬁcantly higher peak sensory block (T4, P< 0.05), shorter
mean time to peak sensory block (4.8 ± 1.1 min, P< 0.05), and earlier onset of sensory block at
T10 (2.6 ± 0.5 min, P< 0.05).
Conclusion: Injection of 7.5 mg hyperbaric bupivacaine at the level of T12–L1 is sufﬁcient to pro-
vide adequate sensory block while maintaining hemodynamic stability for TURP. This dose and
injection location may offer an additional advantage of decreased duration of motor block in
patients undergoing TURP.
ª 2011 Egyptian Society of Anesthesiologists. Production and hosting by Elsevier B.V.
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Benign hypertrophy of the prostate is a common disorder
affecting 2.7% of males at the age of 45–49 years and up to
24% at 80 years [1]. Anesthesia for elderly patients should con-
sider the physiological changes that might affect organ func-
tion. Elderly people may have increased vasomotor tone. In
addition, their myocardial Beta receptor response is blunted
in comparison to younger patients. As a result, when subjected
to decreased sympathetic tone, there will be a limited reﬂex in-
crease in heart rate and myocardial contractility [2]. Spinal
anesthesia, in comparison to general anesthesia, is usually pre-
ferred for elderly patients for TURP due to its relatively lim-
ited effect on myocardial performance, blood pressure, and
cardiac output [3].
To ensure adequate sensory and motor block for TURP,
spinal anesthesia should extend to at least the 10th thoracic
dermatome. In order to reduce the side effects of the standard
dose of hyperbaric bupivacaine, many authors suggest the
addition of opioids to reduce the total mg dose. Wang et al.
[4] compared low dose bupivacaine and fentanyl with low dose
bupivacaine and sufentanil to the standard dose of bupvicaine
for TURP patients. They found that low dose bupivacaine and
sufentanil maintained hemodynamics better than bupivacaine
and fentanyl.
In a similar study, Kim et al. [5] compared low dose bupiv-
acaine and fentanyl to low dose bupivacaine and sufentanil.
They found that both provided adequate anesthesia with stable
hemodynamics.
It should be noted that respiratory depression is a known
complication of intrathecal opioids. Although the use of a lipo-
philic opioid has less delayed respiratory depression than with
a hydrophilic opioid like morphine, it has been demonstrated
that early respiratory (depression within 15–30 min) can still
occur with intrathecal fentanyl and sufentanil. This may limit
the usefulness of using intrathecal opiods in the elderly popu-
lation [6,7].
To the best of our knowledge there are no studies compar-
ing the effect of low dose hyperbaric bupivacaine injected at a
thoracic level with the standard dose at lumbar spinal levels for
TURP in elderly patients.
The objective of this study was to evaluate the effect of
injecting low dose hyperbaric bupivacaine at T12–L1 on hemo-
dynamic stability and efﬁcacy of sensory and motor blockade,
compared to the standard dose of hyperbaric bupivacaine in-
jected at a standard lumber spinal level for elderly patients
undergoing TURP.2. Methods
After approval of the local Ethics Committee and obtaining
written informed consent, 50 ASA physical status I–II patients,
aged 70–80 year old receiving spinal anesthesia for elective
TURP were enrolled in this study.
Exclusion criteria included a history of allergy to local anes-
thetics, diabetes mellitus, psychiatric or neurologic diseases,
morbid obesity (body mass index >40), coagulation disorders,
infection at the site of injection, and patient’s refusal of regio-
nal anesthesia as the sole anesthetic technique.
Standard monitoring was used throughout the study
including non-invasive blood pressure, ECG, and pulse oxim-
etry. Baseline values of systolic and diastolic blood pressure
and heart rate were recorded before induction of anesthesia.
An 18-gauge peripheral IV was placed. Patients were pre-
medicated with 0.5–1 mg of midazolam IV 15 min before the
spinal block. Normal saline (100 cc) was administered IV over
20 min before the procedure.
Patients were randomly assigned to one of two groups using
a list of random numbers. All spinal injections were performed
in the sitting position. All injections were performed by one of
the investigators who was not involved in any subsequent
assessment or data collection.
Group I patients (low dose bupivacaine, thoracolumbar
puncture n= 25): The dural puncture was performed in the
midline at the level of the T12–L1 interspace using a combined
spinal epidural technique by ‘‘needle through needle’’ (16
gauge/26 gauge combined spinal–epidural, Braun, Pencan,
Bethlehem, PA). After local inﬁltration with 3 cc of lidocaine
(2%), the epidural space was identiﬁed with a loss of resistance
technique with saline with a 16 g tuohy needle. A 26 g pencil
point needle was then advanced through the tuohy needle until
the dura was punctured. After appearance of CSF, 7.5 mg of
0.5% (1.5 ml) hyperbaric bupivacaine (Astra Zeneca AB,
Sodertalji, Sweden) was injected. The tip of the spinal needle
was not allowed to protrude more than 1.5 cm beyond the
tip of the tuohy needle.
Group II patients (high dose bupivacaine, lumbar puncture,
n= 25): The dural puncture was performed in the midline at
the L3–4 interspace using a 25-gauge spinal needle (Unisis
Corp., Tokyo, Japan). After free CSF ﬂow was observed,
15 mg of 0.5% (3 ml) hyperbaric bupivacaine was injected.
All injections were done over a period of 5 s with cephalad
orientation of the spinal needle side hole. Patients were
returned to the supine position immediately after completion
of the block and the patient’s legs were then placed in the
Table 1 Demographic data. Data are presented as
mean ± SD.
Group I Group II
N= 25 N= 25
Age (yr) 75.04 ± 2.8 74.52 ± 2.52
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and 4 mg ondansetron intravenously immediately after
injection.
Hemodynamic data, including systolic and diastolic blood
pressure and heart rate, were recorded every 5 min for
30 min and then every 10 min until the end of surgery. The
attending anesthesiologist was blinded to the group assignment
and to the dose and location of injection of the local anes-
thetic. Hemodynamic data were also measured immediately
after lowering the legs at the completion of the procedure. In
the PACU, vital signs were recorded every 10 min for the ﬁrst
30 min, then every 1 h for 2 h. All patients in this study were
admitted to the PACU for 2 h. Clinically relevant hypotension
(decrease in systolic arterial blood pressure by 30% or more
from baseline values) was treated with a bolus of 5 mg ephed-
rine intravenously. Bradycardia (<50 beats/min) was treated
with 0.2 mg glycopyrrolate intravenously.
Assessment of sensory block included: onset of sensory
block at T10, peak sensory level of blockade, and two segment
regression. This was made by the same anesthesiologist who
was blinded to the treatment group. Sensory level was evalu-
ated by loss of sensation to pinprick (20-gauge hypodermic
needle). Assessment of the ﬁrst two sensory parameters were
made at the following times: 1, 5, 10, 30 min after the injection,
whereas two segment regression was assessed at: 45, 60, 90,
and 120 min after injection.
Assessment of motor blockade (Bromage Score [8]) was
made at the following times: 5 and 120 min after injection.
Intraoperative side effects or complications, including shiv-
ering, nausea, vomiting, TURP Syndrome, and bleeding were
treated and documented if they occurred.
3. Statistical analysis
A power analysis was performed using Student’s t-test for inde-
pendent samples onmean decrease of systolic blood pressure be-
cause it was the main outcome variable in the present study. A
previous study found that when a standard dose of bupivacaine
is used for spinal anesthesia, the mean decrease in systolic blood
pressure was 40 mmHg with SD 20 [9] Based on the assumption
that detecting a difference of 20 mmHg in the mean decrease in
SBP is considered a clinically signiﬁcant difference between
groups, and taking a power of 0.9 and alpha error of 0.05, amin-
imum sample size of 23 patients was calculated to be needed for
each group. A total of 25 patients in each groupwere included to
compensate for possible dropouts.
Categorical variables were assessed using chi-square or
Fischer exact test where appropriate. Normally distributed
data are presented as mean (SD), and were analyzed using Stu-
dent’s t test and two-way analyses of variance with repeated
measures and post hoc Dunnett test as appropriate. Data
not normally distributed (tested by Kolmogorov–Smirnov test)
are presented as median (range) and were analyzed with
Mann–Whitney U test or the Kruskal–Wallis test as appropri-
ate. The software SPSS v15.0 for Windows (SPSS, Inc., Chi-
cago, Il, United States) was used for statistical analysis.Weight (kg) 76.8 ± 3.1 78.1 ± 3.4
Height (cm) 171 ± 6.2 169 ± 5.5
Surgical duration (min) 81.58 ± 3.86 81.1 ± 2.63
Prostate size (g) 42.23 ± 1.8 42 ± 1.7
Irrigation ﬂuid (L) 21.8 ± 3.1 22.5 ± 1.14. Results
All 50 enrolled patients completed the study. Demographic
data were comparable in the two groups (Table 1).Both study groups were comparable regarding operative
time, volume of glycine 1.5% in water, and the prostate size
(Table 1). All study results are summarized in Table 2: Group
II demonstrated a signiﬁcantly faster onset of sensory block at
the T10 dermatomal level (2.6 ± 0.5 min) compared to Group
I (5.8 ± 1.3 min, P< 0.0001).
The median peak sensory block level was signiﬁcantly high-
er in Group II than that in Group I, P< 0.0001. Whereas the
mean time to reach peak level was signiﬁcantly lower in Group
II (4.8 ± 1.1 min) compared to Group I (14.5 ± 1.4 min),
(P< 0.0001). Block regression was signiﬁcantly slower with
the use of high dose bupivacaine, as the two segment regres-
sion of sensory blockade occurred within 2 h of injection in
all of the 25 patients in the Group I compared to none in
the Group II, P< 0.0001).
The onset time of motor block and the maximum motor
block were comparable between the two groups. Bromage
score after 5 min was comparable between the two groups.
However, the number of patients with complete motor block
(Bromage score of 4) after 2 h was signiﬁcantly lower in Group
I compared to Group II P< 0.0001, Table 2.
Administration of low dose bupivacaine resulted in a signif-
icant decrease in HR and blood pressure in Group I relative to
baseline, starting 5 and 15 min, respectively after the adminis-
tration of the drug, and continuing to the end of the study per-
iod. In the Group II, HR and blood pressure decreased
signiﬁcantly relative to baseline, starting immediately after
injection of the study drug and continued throughout the study
protocol. Patients in the Group II had signiﬁcantly lower HR
and blood pressure relative to those in Group I starting 15 and
1 min after the administration of the drug and lasting for the
rest of the study period, P< 0.05 (Figs. 1–3).
Although both groups demonstrated a decline in blood
pressure, none of the patients had a greater than 30% decrease
from baseline requiring treatment.
There were no intraoperative instances of shivering, nausea,
vomiting, TURP Syndrome, or bleeding in the two study
groups.
5. Discussion
Our results demonstrated that low dose (7.5 mg) hyperbaric
bupivacaine administered at the T12–L1 level in elderly
patients undergoing TURP, maintained hemodynamic while
providing adequate sensory and motor blockade. It also al-
lowed a faster recovery when compared to the standard
15 mg dose administered at the L3–L4 level.
The autonomic nerve supply to the prostate has three limbs,
sympathetic, parasympathetic and peptidergic. The sympa-
Figure 1 Systolic blood pressure throughout the study period. All variables are means (error bars are standard deviations). *P< 0.05
versus base line recording and P< 0.05 versus Group I.
Figure 2 Diastolic blood pressure throughout the study period. All variables are means (error bars are standard deviations). *P< 0.05
versus base line recording and P< 0.05 versus Group I.
Table 2 Study data. Data are median (interquartile range [range]), mean (SD), or ratio.
Group I Group II P value
N = 25 N= 25
Time to T10(minutes) 5.8 ± 1.3* 2.6 ± 0.5 <0.0001
Peak sensory block level T6 (T5-T8)* T4 (T3-T4) <0.0001
Time to peak sensory block level (minutes) 14.56 ± 1.47* 4.80 ± 1.15 <0.0001
Two segment regression at 2 hours 25/0* 0/25 <0.0001
Bromage score 5 (minutes) after induction (II/III/IV) 2/12/11 1/15/9 0.46
Maximum motor block (n) (Bromage Score 4/3) 25/0 25/0 1.0
Bromage Score after 2 hours (Bromage III/IV) 25/0* 0/25 <0.0001
* Indicates signiﬁcance compared to group II.
98 A. Abdelmonemthetic limb originates from T10–L2 whereas the parasympa-
thetic limb arises from S2–4 [10,11]. The sensory level of block-ade required for TURP should be the 10th thoracic spinal level.
Of interest, the study by Ozmen et al. found that a saddle block,
Figure 3 Heart rate throughout the study period. All variables are means (error bars are standard deviations). *P< 0.05 versus base line
recording and P< 0.05 versus Group I.
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vided adequate anesthesia for TURP patients [12].
In our study, Group II demonstrated a faster onset of
sensory block at the T10 dermatomal level than Group I.
These ﬁndings are consistent with other studies [13–15].
Baricity is one of the most important factors affecting
the spread of local anesthetic solutions. Other factors
affecting the spread of local anesthetic include: patient’s
position during and immediately after injection, total dose
of local anesthetic, and level of injection. In this study,
both groups received hyperbaric bupivacaine in the same
position. The doses of bupivacaine, and the level of injec-
tion, therefore, are the only two variables that could con-
tribute to the difference seen in sensory blockade between
the two groups.
The mean age of patients in our study was 75 years. The use
of low dose bupiacaine (7.5 mg) in this age group of patients
was found to minimize the cephalad spread of hyperbaric
bupivacaine (as shown by hemodynamic response) when in-
jected at T12–L1 in Group I. A more cephalad spread was
encountered with 15 mg bupivacaine injected at L3–L4 in
Group II. This could be explained by the increase in thoracic
kyphosis with advancing age that could limit the cephalad
spread of local anesthetics injected at thoracic levels [16,17].
Our ﬁndings highlight the effect of the dose of local anesthetic
on subarachnoid spread.
The use of opioids as an adjuvant to spinal anesthesia has
been studied by multiple authors [18–22]. Although some stud-
ies have found opioids can prolong the duration of postopera-
tive analgesia [18–21] others have shown no effect [22].
Moreover the use of opioids may be associated with systemic
effect such as sedation, nausea and vomiting. We did not
add opioids to the local anesthetics in this study. The decision
reﬂects our current practice and also to eliminate confounding
variables.
In the current study, the use of low dose bupivacaine not
only provided adequate spinal blockade but also more rapid
motor recovery. The clinical signiﬁcance of the shorter dura-
tion of motor blockade in Group I would be earlier ambula-
tion and discharge from the PACU.One of the most common complications of regional anes-
thesia is hypotension. This is directly related to decrease in
the systemic vascular resistance seen with the sympathetic
blockade. It is important to note, however that cardiac output
is maintained with the decrease in the SVR [23].
Our study demonstrated no deleterious effects on hemody-
namics, with the use of low dose bupivacaine injected intrathe-
cally at T12–L1. It was not surprising to observe this
hemodynamic stability in the low dose bupivacaine group in
view of its less extensive spread. It is likely that any sympa-
thetic blockade was more restricted and of slower onset, result-
ing in less hemodynamic change.
Casati et al. [24] demonstrated that minimizing hypotension
with spinal anesthesia was possible by injecting a low dose of
bupivacaine while keeping patients in the lateral position after
injection. In our study, there was no incidence of hypotension
in the supine position after injection.
To avoid injury of the conus medullaris with an intrathecal
injection, Reynolds states that anesthesiologists should not
perform a spinal puncture cephalad to the L3–4 interspace
[25].
Van Zendert et al. [26] published a case report of thoracic
spinal anesthesia performed safely with no instance of cord
damage. Other studies [27] have reported the safe use of spinal
anesthesia for laparoscopic cholecystectomy.
To minimize the chance of spinal cord injury, a combined
spinal epidural technique was chosen to precisely locate the
epidural space and aid in limiting the depth of insertion of
the spinal needle. In this study we did not have any complica-
tions of this technique.
We did not observe shivering or emesis in this study. We
attribute this to the pre-emptive use of meperidine 25 mg IV
and ondansetron 4 mg for all patients after induction of sub-
arachnoid block. This is consistent with the ﬁnding of Kelska
et al. [28].
In conclusion, 7.5 mg hyperbaric bupivacaine injected at
T12–L1 is sufﬁcient to provide adequate sensory block, while
maintaining hemodynamic stability during TURP procedures.
This technique may offer the additional advantage of decreased
duration of motor block in patients undergoing TURP.
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